INTRODUCTION
Groundnut is an important oil, food, and a feed legume crop grown in over 100 countries. It covered 24 million ha area worldwide with a total production of 41 million tons in 2012 (FAOSTAT, 2012) . In India, groundnut is cultivated in an area of 4.9 m ha, with production and productivity levels of 5.8 m tons and 1179 kg/ha respectively during 2012.
Groundnut is valued as a rich source of energy contributed by oil (48-50%) and protein (25-28%) in the kernels.
They provide 564 kcal of energy from 100 g of kernels (Jambunathan, 1991) . Breeding for high yield and superior quality parameters such as food (protein) is important targeted trait in advanced breeding programs which help in enhancing the economic returns to the farmers and other stakeholders along the value chain.
The pod yield is a function of crop growth rate, duration of reproductive growth, and the fraction of crop growth rate partitioned toward pod yield. Therefore, understanding the physiological basis of yield and manipulation of physiological trait such as harvest index is as important as yield contributing parameters, i.e. Pod yield per plant, number of pods per plant, shelling outturn, and 100-seed weight for improvement of production and productivity in groundnut. Haulm yield becomes an important consideration in addition to pod yield for the development of dual purpose varieties in groundnut.
Adequate amount of genetic variability and the genetic nature of the traits of interest are prerequisites for judicious selection of parents as well as the choice of appropriate breeding methods for the development of improved varieties in groundnut. However, much of the variability is still underexploited in groundnut improvement. Therefore, it becomes a serious and challenging problem for the breeders to make rapid improvement for development of varieties with high yield, better resistance and superior quality in groundnut.
Selection for yield per se has been the basis for improving groundnut productivity in semi-arid environments (Nigram et al., 1991) but gain from such selection is slow due to large environmental effects. Further, inter-genotypic competition and a large experimental error associated with yield measurements often bias the outcome of selection for higher yield. Therefore, several workers in different crop plants have emphasized the importance of indirect selection for yield through component traits governed by genes with additive effect and strong correlation with yield. Therefore, it would be rewarding and the efficiency of a single plant selection for yield would be improved via selection of other additional component traits rather than yield alone. Use of physiological models offers a means of identifying traits linked to yield and the selection of such traits for improvement of yield may enhance the efficiency of breeding (Williams, 1992).
Wallace et al. (1993) suggested that indirect selection for yield will be most effective when applied to traits that already integrate most of the genetic and environmental effects that lead to yield. Bandyopadhyay et al. (1985) evaluated the genetic potential of F2 progeny from single and three-way crosses using and they found that a selection index based on physiological and yield components to be more effective than an index based on yield components alone. The effectiveness of early generation selection in peanut appears to be enhanced by limiting its use to traits of high heritability or to indirect selection for yield, based on selection for correlated traits. This is contrary to the results of Halward et al. (1990) who reported no relationship between yield of F3 and F4 and concluded that pod yields in early generations were ineffective in predicting the yield potential of crosses grown in bulk in later generations. Realizing the importance of developing groundnut varieties with high yield, better resistance and superior quality and in the light of the above discussions, efforts were made to evaluate 32 breeding lines along with 4 parental lines during the course of present investigation for the assessment of
• Availability and extent of genetic variability in yield and yield attributing characters and other traits like chlorophyll and protein level.
• Nature and magnitude of character association in relation to yield and its components and various other traits.
• Identification of promising breeding lines for prediction of higher yield.
• Direct and indirect effects of different component traits on yield through path analysis.
MATERIALS AND METHODS
The present "Study on morphometric and molecular variation in groundnut breeding lines." was undertaken in the 
Genetic Varience & Heritability
The phenotypic, genotypic and environmental variance components for different characters were estimated from estimated from the mean squres in ANOVA according to Al-Jibouri et al. (1958) .
Correlation Coefficient
Utilizing the various components of variance, co-variance, the genotypic, phenotypic correlation were computed according to Al-jibouri et al. (1958) .
Path Coefficient
In present study pod yield is taken as 'effect' and 9 growths component characters related to yield as 'causal factors'. Path coefficients are obtained by solving simultaneous equations, which gives the basic relationship between correlations (Wright, 1921; Dewey and Lu, 1959).
Estimation of Chlorophyll Content by SPAD Meter
Soil, plant analytical development (SPAD) chlorophyll meter reading (SCMR) was taken in 3 random sample leaf from the tip of the main stem at 60 days after sowing. Ambient light should be avoided during taking observation.
Extraction of Chlorophyll Sample by Chemical Method

Procedure & Estimation
Pre-chilled 80% acetone is prepared before. 80% acetone was added during grinding of 0.5g sample to dissolve the pigment. Leaf was ground to a fine powder. Extraction was decanted to 2ml eppendorf tubes. Then those chlorophyll samples were centrifuged at 5000 RPM for 5mins at 4 0 c in the dark. Then the entire extract decanted into the 10ml measuring cylinder and volume made to 10ml in each sample.
The OD value of each sample was read in the sprectro -photometer. Samples are taken in curvette (1ml capacity) of spectrophotometer. The OD value recorded at 646nm and 663nm against the solvent 80% acetone as blank.. chl a and 
Protein Content Estimation
Protein can be estimated by the method (Lowry et al. 1959)
RESULTS AND DISCUSSIONS
Mean Performance of the Genotypes Table 2 : Mean Performance of the Groundnut Genotypes
Contd,…
Mean performance of 36 genotypes for all the ten morpho-metric traits are presented in Table 2 . The genotype TG 26 was the tallest plant with 22.73 cm in plant height. OGZ7 was observed to be shorter in plant height of 12.13cm. 
Variability, Heritability and Genetic Advance
The 4 parents and their 32 progenies showed wide variation in all the 10 traits including yield. The genotypes source of variations was highly significant (at the 1 % level) for all the traits (table 3) . . Kernel yield / plant (g), 10. Pod yield / plant (g) * and **Significance at 5 % level and 1 % level of probability respectively, of n-2 degrees of freedom Out of the 45 correlation coefficients among the 10 traits 22 correlation coefficients were significant at the phenotypic level (table 5) , whereas 28 correlation coefficients were significant at the genotypic level (table 6 The correlation of pod yield per plant was further analyzed by the method of path coefficient analysis based on genotype correlation. Correlation of yield with other characters were partitioned into components of direct and indirect effects to know the nature and relative importance of the components in determining pod yield (table 7) . The present path coefficient analysis showed low residual effect (0.0476) indicating that most of the major yield components were included in the study. and number of branches per plant were identified as the most important yield components and due emphasis should be placed on these characters while selecting for high yielding genotypes in Spanish bunch groundnut.
Phenotypic and Genotypic Correlations among Traits
Path Coefficient Analysis
Identification of Promising Breeding Lines and the Basis of Higher Productivity in Groundnut
Out of 36 genotypes evaluated for yield and yield contributing parameters the genotypes like OGZ5, OGZ2, R 2001-3A, OGZ6 and OGX4 were found promising in respect of pod yield per plant. A perusal of data from the mean performance in Table -6 , it is observed that the superior performance of all traits was not expressed in a promising genotypes and different genotypes were found to be superior for various characters. The higher productivity in the promising varieties is due to a combination of various morpho-physiological traits and which could be ascribed as the basis of potential productivity in groundnut. For instance, the higher yield in OGZ5 could be attributed to a taller height, higher no. of branches, high shelling %, higher 100 kernel weight and higher kernel yield per plant and higher harvest index. High yield level of P3 was due to tall plant height and higher magnitude of no. of branches, number of pods, shelling percentage, number of kernels per plant and kernel yield. High yield level in OGZ6 was due to tall height, higher shelling % and higher kernel yield per plant. The higher yield level of OGX4 could be attributed to higher no. of pods per plant and higher shelling percentage.
From the foregoing observations on superior yield performance of selected genotypes and their association with various yield related traits it is revealed that superior performance of all the traits was not expressed in any promising genotype and different genotypes were found to be superior for various characters and so no definite trend of relationship is suggested, still it is clearly demonsrared that high yield of different promising entries could be attributed to taller plant height,moderate to high number of branches /plant and number of pods per plant and moderately high 100 kernel weight, may srve as the basis of yield vigour which could be utilized as important selection criteria for prediction and realization of high yield in groundnut.
The result of present study indicated that the pattern of high yield in relation to different component traits differ greatly from genotype to genotype and any generalization regarding yield potentially of a genotype for all the traits is quite and key traits for stability of pod yield and these traits could be successfully employed for realization of higher productivity and ensures the possibility of predicting the performance of genotypes for higher productivity in groundnut. indirectly on pod yield through kernel weight and kernel number respectively. Present study thus indicated that for selection prime emphasis should be given on kernel yield per plant, number of kernels per plant, hundred kernel weight followed by plant height and number of branches per plant were identified as the most important yield components and due emphasis should be placed on these characters while selecting for high yielding genotypes in Spanish bunch groundnut.
CONCLUSIONS
Highest yield obtained in OGZ5 with moderate chlorophyll content is due to the balance in the physiological parameters contributing towards yield. However it is an important significant finding that two promising lines like OGZ5 AND OGZ6 combine high yield with high protein content, which could be identified as promising and prospective lines, on the contrary some of the genotypes like AK 12-24, OGZ4,OGY17,OGY18 AND OGZ7, despite lower yield have high protein content could be utilized as parental sources for transferring protein content in groundnut.
Out of 36 genotypes evaluated for yield and yield contributing parameters the genotypes like OG Z5,OGZ2, R 2001-3A,OGZ6 and OGX4 were found promising in respect of pod yield per plant. Superior performance of all traits was not expressed in a promising genotypes and different genotypes were found to be superior for various characters. The higher productivity in the promising varieties is due to a combination of various morpho-physiological traits and which could be ascribed as the basis of potential productivity in groundnut.
The result of present study indicated that the pattern of high yield in relation to different component traits differ greatly from genotype to genotype and any generalization regarding yield potentially of a genotype for all the traits is quite difficult., However the higher yield level was due to higher number of branches/plant, higher number of pods per plant, 100 kernel weight, kernel yield per plant and shelling % and which are most important and key traits for stability of pod yield and these traits could be successfully employed for realization of higher productivity and ensures the possibility of predicting the performance of genotypes for higher productivity in groundnut.
